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RSVION Data Set

Brief Description for Data Sample
RUN Range: 47592 ~ 50218 ( about 1600 runs)

[ RSMON Events} are taken in standard-mixed run.
(not in special runs.)

912[|RSPMTs] x 3[events/spill] x 670 spills'hour]
—— ~2000 events/ hour

[ RSREF Events 1 are taken in standard-mixed run.
12[REFPMTS] Xé [events/spill]x 670[spillg'hour]

— ~56 events/ hour

Explanation of “RSREF’ can be seen in next
section. ( RSMON Reference System)
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| Road Map] Appendix - 1_

Long (2) Run-by-Run rough RS
term PMT Gain calibration

Astime goes, PMT gain gets change. We want

to track the gain run-by-run.
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The process where we estimate run-by-run gain shift
roughly is called as “pre-calibration” in this analysis.



Rate-TIS Correction

[ Road Map] Appendix - 2

Short
term

[ (3) Rate, TIS Correction J

It Is not so hard to imagine that run-by-run gain fluctuation
ISthere more or |less. But we can see other short term effect.
(Short termmeans “ INSIDE a spill™)
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Funny ADC distribution @ a certain PMT
(RSMION triggered events) in ONE run.
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Soill-chunk correction

| Road Map] Appendix - 3
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LED light Intensity stability

RSMON Reference System

(1-1) Reference YAIO Event (RSREF Trigger)
(1-2) Reference LED Event (RSMON Trigger)

641Am N YAIO__ 4 SERGTATE YR Reference
YAIO _\ - System
e 0
stable intensity Range Stack PMT

light source LED & "
K / Optical fiber To ADC
(] ]

(1) Know the fluctuation of Reference System itself.
(2) And reveal the variation of LED light intensity
by compensating It.




LED light Intensity stability

Reference LED Events

LED Events make very sharp

distribution. "sigma/peak” is

[LED Event Performance]
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LED light Intensity stability

Run- by-Run Sability of RSLED Events
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LED light Intensity stability

Run- by-Run Sability of RSLED Events
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LED light Intensity stability

Reference YAIO Events

o YAIO ADC distribution
ADC peak width is also narrow 0160 T
as LED events. £ 140 |

[Si gmaisaround 3 ~ 5 [ADC count] } 00 | |

Peak Is ~ 100 [ADC count] A
/I f we have 100 events N | s l. |
( correspondsto ~ 1.8 hour 51 roC
DAQ) inarun.
Peak uncertainty is Histogram has lower tall, it means
5/ sqrt(100) /100 = 0.5 % gaussian fitting might be needed. In

-

/ that case, more statistics is required.




hean

Nlean

Wlean

e

15 |
e |
105 |
1
AR
9% |
o0 |
8BS |
|
R
AR
|

8BS [

B0 |

L2m
115
I

s -
L

Run-by-Ru

ax

e :"?-f "F“‘Tlﬁ-\.!:@“-?"ﬁ_,&|

P TEaE T,

S HELL]]

4900 S 0NMIA
RUN (REF PMT 5)

meenm V&, rum

. -IIF-LIII.'h TR
il R in

ELET EiEI
RIU™ (REF PMT 7
mEEn Y, Fum

FHHE UL

HL™ (REF PMT 9
mEE Y,

| FETRIPS
sty R b

LAl

Al LU L]

RUMN (REF FMT 111
mseamn VS, rumn

M=

I8 CETT

Aleia

Yheai

QLI
15
11
B3
i

1L

95

11
155
1541
145
L4

145
144
135
144

n Stability

dstin

EEALILY

siognd s R

AEHIOE

o

AP HIHEHE 5‘.“.".'
RUN (REF PMT )

mican VS, run

. i

LT
RUMN (EEF PFMT )
miedn Vs run

TTRITS

niily .-_._-&l "5'_'*“.?-:'5_11"'-' % 4'-._':'.:'|:|'h.,|-

AR HHHMHY L]
BUMN HREEF I'MT 1
miean Y5, run
! L TSTRITS
i i
|
|
|
|
AR LM S

RUN IREF PMT 12}
miean VS, run

LED light Intensity stability

of RS YAIO Events

Fluctuation Width :
about 5 %

Tendency :

Same tendency as
LED events.

Error :
Each point has 1%
error.

Because of lower statistics,
It cannot have enough
accuracy in single run.



LED light Intensity stability
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LED light Intensity stability

LED Events VS YAIO Events
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LED light Intensity stability

LED Events VS YAIO Events

Appendix
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LED light Intensity stability

LED Light Intensity

Summary

Fluctuation of Reference LED Events which
Includes fluctuation from reference tubes and
electronicsisless than 3% though the entire run.

Reference Y AlO Events shows same behavior as
Reference LED Events. And its fluctuation is 5%

Variation of REF(LED) / REF(YALQ) is
dominated by Y ALO’ s fluctuation.



PRE-CALIBRATION

PRE-CALIBRATION

What is* pre-calibration” ? And what isdonein* pre-
calibration”

“pre-calibration” isa process where run-by-run gain
variation table are made only using the event which isin
rate-T1S-effect independent region.

~

~

4 .
(2) Pre-calibration —— (A)Self Correction
(B) bad run,
} bad counter |ist ,

(2-A) run-by-run gain
calibration DB

After pre-calibration, one can

(1) do rough run-by-run PMT gain correction.

(2) get more strict profile of rate-T1S-effect by reducing
the factor which blurs the effect.

(3) estimate the goal of rate-TIS-effect correction.



PRE-CALIBRATION

Pre-calibration [ Method]

: RUN<47830
= | Spill structure | | Ck (scaler) | SPILL 16/45 s
zihnm i i oy AN 0.7<TIS<1.2
o ’ - RUN>=47830
1500 10 SPILL 2.2/5.4 sec
SR i Y — 1 0.7<TIS<20
B ke o s e isw 6 Make ADC histograh,
- r;u-'n-u- VS, tis oms * " only usl ng the galn
D | S stable region for each
PMT.
(2) Peak finding by
e gaussian fit and record
Its peak, sigma and
chisqg.
. (3) Repeat (1) and (2) for

| | ' 00 1500, the entire run




PRE-CALIBRATION

RS PMT Gain Tracking Resolution

" Gain uncertai nty Is )
<1% @layer-1 Very Powerful Gain
<0.4% @ other layers Tracking Tool
konIy with 500 events ~15 minutes DAQ y
25 | Sgma/ Peak | 2m # of Entriesin run
Uncertainty 200 1750 (sweet part only)
175 — Other layers
=9 1 150 L
U = X 2 =
4 IN e less than 9% 1250
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1 s 150
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PRE-CALIBRATION

RSPMT Gain Tracking

4 ) ) 2000 — -
THISIS*RSMON | Gain Spike
GAIN TRACKING 1800 | l
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PRE-CALIBRATION

Correction Factors in Database

(Precalibration datais ) anlatk VY Aol = F
stored as rough run-by- | - " :
run correction factorsin |

 database. A .

Ex. Correction factors ‘B
(RUN>49900) E %l g LA



PRE-CALIBRATION

Gain variation from Database

| Entries : 124694

102_ ........... B A L

After run 49900, PMT gain
fluctuation width is ~50%"

* Bad counter (ADC S T e
OVEFf'OW) is excluded. 10 E_ ______________

| [ R ..... ‘JH 70 U S SO

=SS 0 O T TS
0 025 05 075 1 125 15 175 2
gain variation for all PMTs




IS gain variation

really suppressed
by the correction
based on pre-
calibration ?
ADC(2,12,17)
VS RUN

Peak [ADC Count]

PRE-CALIBRATION

Al f Correction

Before run-by-run correction

Run number

| After run-by-run correction

i - g
SR S S G R ¥ R L - LI Y- ] BT e T Pt e S S | il

Run number



PRE-CALIBRATION

Events after Run-by-run correction

[ ADC profile before/ after run-by-run gain correction }

800 _________________ _________________ _________________ _________________ _________ RUN > 49900

400 o 400 i

200 I 200 I

) N S 0

; ; ! | I | I | I \ I | I | I
I I | I I I I | I
_500 0 500 1000 1500 2000 2500 3000 =500 0 500 1000 1500 2000 2500 3000

adc(2,12,17) VS, ratei(l%{ATEI(l)

Raw ADC(2,12,17) Run-by-run gain corrected
vs Ratel (1) ADC(2,12,17) vs Ratel(3)

ade(2,12,17Y*precorr.f{(737) VS. ratei(l)




PRE-CALIBRATION

Estimati on by precal | bratl on

the rate-TIS-effect | ﬂ i

Independent events . |

this can be a good | WM"‘“MM

goal of rate-TIS S e A
: M&UW T,

/ \ F Peak | | Sigma/peak
Because we select o W
( called *sweet part’),
\effect correction. Y . ‘i |Sgma| | Chi square
Run>49900 X axisis the mdex of RS PMT




PRE-CALIBRATION

Pre-calibration

summary
(1) Run-by-run gain tracking resolution is < 0.4%
only with sweet part.

(2) Run-by-run gain variation is revealed using
the ‘sweet part’ of the RSMON events

(3) These data are stored as atable of correction
factor in database

(4) About 50 % gain shift is monitored by
RSMON after run 49900.



Rate-TIS Correction

Correction for Rate effect

[ Matrix—l\/lethod}

Rate-T1S Profiling 1440 =
(RUN > 49900) 1420 3
1400
Rate : 1-hung rate monitor }gg E
100mstimeconst. 1344 3
| | 1300 e
Based on profile matrix, 1280 3
Calculate gain shift from
usual gain. And useit as 435 s / ”
correction factor. TIS M5 ™, U Thoe2500” "
0.]/%55 ' 5 1000000 oy
TIS, rate(1)

ADC (1,13,12)
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Rate-TIS Correction

Sl f Correction Results/Quality
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Rate-TIS Correction

Sl f Correction Results/Quality

Appendix  Enlargement : sgma/peak < 0.1 region
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Energy Correction
based on RSMON



Sep by Sep in RSMON Correction

Actually, what is done in RSMON source code ?

RDCAL(i, j,k) ={GAIN,, X F;, (RUN) 4Gy (Rate, TIS))x RDPED(, j k)
Km2

| [ ADC UNPACK |

> RUN,
((1) LED Light Intensity Correction |

4—[ (2) Run-by-run Gain Correction

» RATEI(1), TIS,
v <—[ (3) Rate TIS effect correction } G(Rate, TIS)

F (RUN)

AN

J

PROCESS




Database

{ How many and What kind of Database is required for RSVION ? }

LED Intensity\ /Run-by-run h /RateTISeffect\
Database. gain correction Function Form
Database.
(Unit] | Chunk Run (Small number
(=20irtin) of CFM files))
\_ RN /

Other calibration data set ....
Ex. pedestal correlation curves which is used at
pedestal estimation in REREF event analysis.



Demonstration

/\/\/hat kind of demonstration is required to confirm o
RSMVION based correction is
k(A) ready (B) effective ’?/

SAf correction

(A-1) RDCAL vsRUN
(A-2) RDCAL vsTIS
(A-3) RDCAL vsCk rate
(A-?) RDCAL vs Sector ?

(B-1) Kp2 Energy
peak width
(B-2) Kmu2 ?

Any other good test ? Suggestions are welcome.



Summary

LED Intensity stability is checked and its fluctuation
Islessthan 3 %

Pre-calibration is done and run-by-run gain
fluctuation table is gotten. Gain fluctuation width
IS 50% after run 49900

About Rate-T1S-effect, It isconfirmed that matrix
method has enough correction power.

Preparation for installation of RSMON based
correction into PASS2 starts.
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